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The Network and Computer Systems deparment of
the Health Sciences Library developed CPMCnet,
an UNIX-based iniformation and Internet server at
Columbia-Presbyterian Medical Center. The
project linked Gopher and World-Wide Web
protocols as weU as clients into an integrated
application, providing the advantages ofboth
Development and use of CPMCnet has opened new
channls of communication among information
providers and end-users.

"...Strategic advantage is often provided by the
ability to res ture ough the power of electnc
ntegration. This integraton comes in seveal
fomms, iteg of fonmerly distinct transaction
processes, integraton of multiple forms of data
resentat and klowledge, and ntegra of
g s through cmunication. Such integion is
enabled by two inant pr es, improved
interconnection and mproved, shared data access.
Tedmology creates new integration possibilites
through interconneti and shared data" 111.

Many universities and health sciences ceers have
embraed the concept of a campus-wide nfomation
system (CWIS) to provide "one-stop ing" for
informtion, and the infrmation is often full-text as
opposed to fielded data [21. At CPMC, mission-
criticl full-text files were mounted in a DOS
applicatn caled Folio Views. Folio Views
allowed a gra deal of control over hypertext links,
indexing, full-text s g, and p ting, but these
features were only available to DOS clients [3].
While a Macintosh client was ised "down the
road", the need for wider accessibility to the data
prompted an assessment of other technologies.

Columbi University's Academic Infomaion
Systems unit had developed a UNIX-based CWIS
calld ColumbiaNet [41 hat i rpoated advanced
featres such as Kerberos-based access control and
line-mode cut-and-paste. Mounting files on
ColumbiaNet was conskierd, but having lcal
control over the Medical Cene's applicatons
promised greater responsiveness to local needs.

Thus, the Network and Computer Systems
department of the Health Sciences Library, part of
the Office of Scholarly Resrces at CPMC,
developed a UNIX-based CWIS called CPMCnet,
designed to complement ColumbiaNet and focusing
on the needs of the Medical Center. CPMCnet is
both a physical and a virul repository, providing
local storage for CPMC fill-text data files as well
as pontrs to biomedical resources on the I
The development of CPMCnet has been an
integrative effort in both the technical and the
socio-political realms, i rpaling multiple
retrieval tecnologies, reating new links between
depatments, and merging many functions into an
intrated whole.

TECHNICAL INTEGRATION

Clents and Servers
It has become clear in the last year that the client-
server/distibuted informaton model is well suited
for providing both lcal (campus) and wide-ama
(Interet) inf tn services [41. Less clear was
which server and which client to implement.

On the server side, Gophe [51 and the World-Wide
Web [61 were both well established in global
academic computing, both presented standard
intrfaes to infomain soures, both had powerful
mechanisms for searhing the I , and both
could be com lined with other impant tools such
as F7P, Telnet and WAIS. Gopher allowed quick
and easy display of text files which could be
mounted without major text processing. It also
provided a very simple hrarchical menu su re
tat was well suited to the needs of begning
computer users. The World-Wide Web (WWW)
required more effoct in the realm of text processing
and maintag lin between documents, but
allowed greater flexibility of cross-referencing and
was better suited for multimedia displays.

On the client side, lin-mode clients allowed text
access to users regardless of their computer brand
or method of connecting to the Internet. Grapcs
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Figwe 1: CPMCnet connectons, chents, and severs

clients, on the other ha requie drt Int
connection,and d on the Abei
each individual computer: the loc couter must
be on the h gr s lit, and
be among the computas for which stable clients
have been released.

We deided that the richest computing environment
would be obaned by ing the best of each of
the available tools. Several we
introdud in 1993 that made an graed
approach viabe. The Univerity ofMimo
developers of the iginal gopher o L
intrduced Gopher+ clients and severs which,
among other o had e ability to
indirectly co ct with Web clients. Gopher+
clients ould recopize doments in HTML
(Hypeet M up guage) and hand hes over
to my, Lynx, aWWW client/server apicaion
developed at the University of Kansas. This meant
that a single docmt di y s could
carry both Gopber-style and Web-style docens;

addion, swig betwe the two protocos
could be carnred out au ically by the software.

A second development was the inoducdon in 1993
of Mosaic clients for Macintosh and Windows

computrs. Mosaic, the World-Wide Web grhic
client developed by the Natioal Center for
Surcputr A lica ns CSA) at the
University of linois at UrbanaCmpaign, had
reviously only been available for X-Windows

computers. Windows and Macitsh clients meant
that we could extend UNIX-based mulme-dita
cabilities o much of the campus based on the
HTML p .

lTus, our goal for the CPMCnet client was to allow
users the ability to smlessly access hi ical
Goph menus, a mode familiar to nearly everyone;
to navigate WWW hypertext links; and to carry out
robut ful-text searehing i bothd ain. To
accomplish this, we cus izMd the soure code of
the Gopher+ and Lynx clients. We made the
keystroes for navigation, eahing, pri g, and
belp ide ical the two clients. Additionally, we
incorpoae WAIS full-text seArehing which is
accessed from both the Gopher+ and Lynx portion
of the i ed client. Fnally, users with Mosaic
or oter gapics cHents coudd use CPMCnet as a
starting point to navigate multimedia appliios.
This will be ineasingly IMt as we develop a
g hics-rich eleconic curriclum environment at
CPMC [71. (See Figue 1.)
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Data Organizatio and Retieval
Gopher text processing did not always crate the
kind of data stuctues we desired. For example,
Goph's menus presented a pardally alptized
list of UNIX fienames. We our own
fomats, prpagatng a stardo n for all

epublications CPMCneL Texts and articles
were listed by their full titles, not by UNIX
filenames. Documents were fully al d
(case-insensitive), and publications were listed in
reverse c roological orer. We tags onto
each title so that the source of the info tn and
the date bame part of he title as displayed Ibis
was particuliy mprant when a search retrieved
items fm dispart parts of CPMCneL. (See
Figue 2.)

We created a comprehensive search option at the
top menu level that searched a full-text WAIS index
of every locally-stored docu t on CPMCnet
This powerful tool allowed users to type in a
Boolean search phrase, and then to see how it is
distributed across a dazzling variety of inf ration
sources.

As an example, a WAIS search for the word 'renal'
brought up i) the full-text of an article from P&S
Medical Review on sickle cell disea; ii) s
of several SCAMC papes presented by Columbia
University affites; iii) a Medical Logic Module
on renal failure; and iv) sectms of a CPMC
Campus Prfi text that reflected which
departentson campus were involved in renal-
related r Beause of the tags in each tie
mentioned ealier, a WAIS search that brought up
the 'renal' articles showed which ornal the artcles
were from as well as the date of publicadon.

Some probles have ved intactable for a small
develoment group. For exampl, for resources that
are restricted t Colbi and/wor CPMC affiliates,
Medical Center ues ill must telnet to
ColumbiaNet, which has robust Kerberos-based
ati cilies. A second prbem is

that widesprea installaton of Mosaic awaits an
upgraded hardware base at the Medical Center.

SOCIO-POLITICAL INTEGRATION

Having a unified client and effective penion
format, all we needed was data! Te Offices of
Grnts and Contracts and Extnal Relations were

early converts. Both deparuents had a long histy
of ating print matials of value to the campus.
Gamts and Conts hald colbaed with us in
mounting Funding Infomation into Folio Views,
and whil delighted with the applio they were
frusrated that Macntosh, UNIX, and VMS users
couldn't access it from their office or lab. Their
materials were among the first local infomain
resoures to be mounted in CPMCneL

Togedter with these d rtents we fomlated a
philosophy of ifomation stewardship that was
useful in explaining the concept to other
d tens. The basic tenets were deceptively
simple: Information generd in the cowse of
university business is often of interest to more than
the iing unmt, and within guidelines, it should
be made available to other units for
their use; CPMCnet is an information switching
center, and informaton that is to be shared can be
deposited ter and made available for other units
to use, as well asm e essible for viewing by
the entire CPMC community when a o t

Info Provider Agments
Other departments came on board, and we were
soon fced with telling them that their iformaton
was "in the queue". mhe large number of
de ments d info mn so esthat provided
data to CPMCnet meant the task of processig
text a l and dme consing; in
order to handle this flow of infaion with
limited staff, it was vital to strmline both the
processing and the delivery of the text.

The first pblem encom red was the diversity of
software used by inf ion providers. Matials
for CPMCnet were received in a variety of different
word processing pges, indep pu ing
format, in stait ASCII, in and other
softwa fomats onM sh, UNIX and MS-
DOS platforms. A secd problem arose with the
page layout and ma*up of each text. There was, to
start, no c y in the way c s and
sectons were marked and virully every doament
had a dffe t font sz and margin setup. A third
problem arose with the physical delivery of
information; documnts were delivered via UNIX
email, MS-DOS email, FrP, hand-delivered on
disks, and, i a few cases, via hard-copy. To foster
particp aion as we got stated, we took inform
however we could get it.
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Figure 2: antged e for publications on CPMCnet

In ouler to manage the flow of info n, we

developed a two-way "foa ion Prider
Agrement which speified the resective
responsibilitie of th d men hat povide
information and of the Offic of Schlly
Resoures, which mage the information. The

agre wtwas adaipte for each innation source
so was as as possible for

soure. The finished t speified the

sotwe soue of the if , the page layout
and markup of the ents, and the tmline and

method of delivery of uptes. Tbe agre

ckar the

department about how to pepare and deliver

documents. Since each format source is
slightl diffent we have not cread a single
monolithic agreement which all mut abide by,
rat we ize te agment for each soue.

Thbis doe mean that each source involves a
devlpment pocess nique to itself, however, once
the inidal developent has tan plae, future

Rcaea t and requie
delopment effort

New ies of _tlon
Anothr kind of mtegr was povided by
f aC o s disributed troughot he
CPMCnet menus. Users could quiddy send
comet and questios to the CPMCnet

developers or suggest new informatIon soces.

More im tly, could quiddy send
questins or comment to th diverse and
geographically disped provides of the
infomation, bariers of buildings,

elevars, sees, d e . To failit
this, all full-texts have an 'About' fle that

desries who is b for maintining the
informaon. Seveal ents ased us to

incorporaeI "feedback" options in theI menus. (See

Figure 3.)

When navigating resoures beyond CPMC, the user
was often ae of where the infomat
resided. We decided tha reaerences to the oigin of

a data file should be proided on the menus in

order to clarfy the nodon of bility for

for its pre or formaL
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Pao Usdcal Review

1. ABOUT the PUS Medical Review.
2. SEARCH full text of all issues of PUS Medical Review [PR] <?>
-3. Current Issue of PUS Medical Review/
4. Past Issues of PUS Review/

C Pl C a * t

Current 1xw.. of Pas Nedioil Review [PA]

1. [PR:Nov:931 Letter From the Editor.
2. [PR:Nov:931 Antibiotic Resistance--Its Impact on a Great Medical C..
3. (PR:Nov:93) Acute Injury to the Adult Spleen: Evolution in Diagno..
4. [PR:Nov:931 Treatment of Gastric Lymphoma.
5. [PR:Nov:931 A 28-year-old Black Man with Painful Sickle Coll Crisi..
6. [PR:Nov:931 The Whipple Procedure - 1935 to 1993.
7. [PR:Nov:93J P&S Medical Review: Information for Authors.
8. [PR:Nov:93J PUS Medical Review: Editors.
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Figure 3: Tne infooation integra op

Library Experdtse
Another kind of cross-department integrtion can be
anticipted as the Lirary brings to bear its
expertise in end-user searhing and aloging,
helpng departments make their infomat more
usable and retrievable. Tlle Libany's role in
collection development and cabtging is see as
key to providing ble and navigable pathways to
the mass of infomaton on the info mn
superhighway. It is possible to orge the menus
by subject area, by geographic locaon, and so on.
Librarians, who routinely work with end users,
a dy stand how infation is sought and
used by CPMC faculty and students. Tralating
this into the provision of eleuroic patbways simply
uses the skilsoflibaians in new ways.

CONCLUSION

"The link between inf mion and influence has
often been noted; data are a political resource and
building a datbase is often a political act" 181.

TIbis rather telling quote makes clear that multiple
agendas sometimes conifict. As we work to
integrate information across administadve
d prments and academic units, to form new
colaborative relathips between the liby, its
network and computer division, and the rest of the
campus, and to move the lac ic e ise
forward in its al and productive use of
information, the road is not totally smooth. At

CPMC we have used the notion of integration to
provide some ovarching piiples and a degree of
logic to the sharing of nformatin resources.
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